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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electric power 
storage type gas turbine generator facility capable of reducing 
the size of a compressed air storage tank, as well as generate 
power with maximum output at times of peak power demand 
during day time. 

SOLUTION: This electric power storage type gas turbine 
generator facility is provided with a compressed air producing 
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device 11, having an air compressor 13 and an electric motor 16a, a gas turbine power device 12 having 
a gas turbine 14 and a power generator 16b, a compressed air storage tank 2 for storing air compressed 
by the air compressor and providing it to a combustor 14a for the gas turbine, a steam turbine 20 which 
helps drive the air compressor, a steam generating device 22 for continuously generating high pressure 
steam, and a steam line 24 for providing high pressure steam to the steam turbine and combustor for the 
gas turbine from the steam generating device. When the compressor is driven at night, steam is supplied 
to the steam turbine and the driving power of the air compressor is decreased. When the gas turbine 
generates power during the day, steam is supplied to the gas turbine 20, or the combustor 14a for the 
gas turbine and output is increased. Furthermore, extra high pressure steam is supplied to the steam 
turbine 20 and the drive power of the air compressor is reduced. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The compressed-air manufacturing facility which has an air compressor and a motor, and a 
gas turbine and the gas-turbine-power-generation facility which has a generator, In the stationary- 
energy-storage mold gas-turbine-power-generation facility equipped with the compressed-air tank for 
storing the air compressed with the air compressor and supplying this to the combustor for gas turbines 
The steam turbine which drives said air compressor auxiliary, and the steam generator which generates a 
high pressure steam continuously, Steamy Rhine which supplies a high pressure steam to said steam 
turbine and said combustor for gas turbines from a steam generator, A steam is supplied to a steam 
turbine at the time of the compressor drive of a preparation and Nighttime, and the power driven of an 
air compressor is reduced. At the time of the gas turbine power generation of day ranges The stationary- 
energy-storage mold gas-turbine-power-generation facility characterized by what an excessive high 
pressure steam is supplied to a steam turbine, and the power driven of an air compressor is reduced for 
when supplying a steam to the combustor for a gas turbine or gas turbines, increasing an output and 
carrying out parallel running of the air compressor to a gas turbine further. 

[Claim 2] Said steam generator is a stationary-energy-storage mold gas-turbine-power-generation 
facility according to claim 1 characterized by what is been the garbage disposal equipment which uses 
dust as a fuel. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the stationary-energy-storage mold gas-turbine-power- 
generation facility which combined compressed-air storage and gas turbine power generation. 
[0002] 

[Description of the Prior Art] As electric energy storage technology which uses the Nighttime power 
effectively, the so-called pumped hydro power generation is put in practical use. However, since 
pumped hydro power generation needs a vast reservoir for two points with fall, it has the trouble that 
reservation of the point located [ new ] is difficult. For this reason, the compressed-air storage gas- 
turbine-power-generation system attracts attention as new electric energy storage technology. 
[0003] Compressed-air storage gas-turbine-power-generation system (it is called a CAES-G/T 
generation-of-electrical-energy system below Compressed Air Energy Storage GasTurbine System:) A 
compressor is turned with the dump power of Nighttime, the compressed air is stored, and day ranges 
perform gas turbine power generation using this storage air, and have the description which can double 
the generation-of-electrical-energy output of day ranges from a compressor drive becoming unnecessary 
using the same gas turbine in the gas turbine power generation of day ranges. 

[0004] Drawing 2 is a CAES-G/T generation-of-electrical-energy structure-of-a-system Fig. already put 
in practical use. In this system, clutch la by the side of a compressor is connected with Nighttime, air is 
compressed and it stores in an underground cavity (compressed-air tank 2), and day ranges connect 
clutch lb by the side of a gas turbine, and perform gas turbine power generation using storage air. 
However, in this system, since the huge compressed-air tank 2 was needed, except when [ that was 
special ] an underground rock salt layer was able to be used, there was a trouble that the installed cost of 
an air tank became excessive. 

[0005] The utilization factor of a facility is low only at the generation of electrical energy (CAES 
generation of electrical energy) with the air which was able to be stored to the high-pressure air tank 
mentioned above. Then, the generation-of-electrical-energy system which raises a utilization factor by 
making possible the usual gas turbine power generation which bypasses a high-pressure air tank and 
ventilates a direct gas turbine in air from a compressor, and is utterly shown in drawin g 3 is proposed 
("conceptual design of an ACC-CAES generation-of-electrical-energy system", steam-generated nuclear 
electric power generation, May, and 1998). This generation-of-electrical-energy system forms bypass air 
Rhine 5 which puts side by side the gas-turbine-power-generation facilities 3 and 4 low-pressure [ which 
arranged the generator motor ], and high-pressure between a compressor and a turbine, and installs the 
compressed-air tank 2 between a high pressure compressor and a high pressure turbine, and bypasses the 
high-pressure gas-turbine-power-generation facility 4. 
[0006] 

[Problem(s) to be Solved by the Invention] however — the generation-of-electrical-energy system of 
drawing 2 — ** -- there was a problem that the power consumption which needs a huge compressed-air 
tank and an installed cost needs for the high compressor drive in ** night was large. Moreover, in the 



generation-of-electrical-energy system of drawin g 3 , although the steam was generated using the 
compressed-air heat of cooling in the case of storage of ** compressed air, there was a trouble that a 
steam turbine output was small and inadequate as auxiliary power for a compressor drive, only with this 
steam. 

[0007] This invention is originated in order to solve this trouble. That is, the purpose of this invention is 
to offer the stationary-energy-storage mold combined cycle power generation facility which can 
miniaturize a compressed-air tank and can be generated by the maximum output at the power- 
requirements peak period of daytime. 
[0008] 

[Means for Solving the Problem] The compressed-air manufacturing facility which has an air 
compressor and a motor according to this invention, In the stationary-energy-storage mold gas-turbine- 
power-generation facility equipped with the gas turbine, the gas-turbine-power-generation facility which 
has a generator, and the compressed-air tank for storing the air compressed with the air compressor and 
supplying this to the combustor for gas turbines The steam turbine which drives said air compressor 
auxiliary, and the steam generator which generates a high pressure steam continuously, Steamy Rhine 
which supplies a high pressure steam to said steam turbine and said combustor for gas turbines from a 
steam generator, A steam is supplied to a steam turbine at the time of the compressor drive of a 
preparation and Nighttime, and the power driven of an air compressor is reduced. At the time of the gas 
turbine power generation of day ranges In supplying a steam to the combustor for a gas turbine or gas 
turbines, increasing an output and carrying out parallel running of the air compressor to a gas turbine 
further The stationary-energy-storage mold gas-turbine-power-generation facility characterized by what 
an excessive high pressure steam is supplied to a steam turbine, and the power driven of an air 
compressor is reduced for is offered. 

[0009] According to the configuration of this invention, a high pressure steam can be continuously 
generated with a steam generator, the part can be supplied to the combustor for gas turbines according to 
power requirements, and a generation-of-electrical-energy output can be increased. That is, by supplying 
a high pressure steam to a combustor, to the peak period of the power requirements of daytime, the flow 
rate of the mixed gas of air and a steam can be raised, and a generation-of-electrical-energy output can 
be freely increased at it according to need. This increment in an output is possible to about 30% increase 
extent of the rated output of a turbine, and can reduce that part and the required storage air content per 
unit generated energy. Moreover, since according to the configuration of this invention it has the steam 
turbine which drives an air compressor auxiliary and the high pressure steam of the surplus of said steam 
generator drives this steam turbine, except the peak period of power requirements, the power driven of 
an air compressor can always be reduced and that part and an air compressor can be miniaturized. 
[0010] According to the desirable operation gestalt of this invention, said steam generator is a garbage 
disposal equipment which uses dust as a fuel. Without using an excessive fuel by using this garbage 
disposal equipment, a compressed-air tank can be miniaturized, it can generate electricity by the 
maximum output at the power-requirements peak period of daytime, and the whole thermal efficiency 
can be raised. 
[0011] 

[Embodiment of the Invention] Hereafter, the desirable operation gestalt of this invention is explained 
with reference to a drawing. Drawing 1 is the whole stationary-energy-storage mold gas-turbine-power- 
generation facility block diagram by this invention. In this drawing, the stationary-energy-storage mold 
gas-turbine-power-generation facility 10 of this invention is the CAES-G/T generation-of-electrical- 
energy system mentioned above, and is equipped with the compressed-air manufacturing facility 1 1, the 
gas-turbine-power-generation facility 12, and the compressed-air tank 2. 

[0012] The compressed-air manufacturing facility 1 1 was equipped with an air compressor 13 and motor 
16a, and the gas-turbine-power-generation facility 12 is equipped with a gas turbine 14 and generator 
motor 16b. Moreover, with this operation gestalt, it has reduction gear 17b between an air compressor 
13 and the generator motor 16 between step-up gear 17a, a gas turbine 14, and the generator motor 16, 
and each device can be operated now at the optimal rate. Moreover, it has the compressed-air tank 2 for 



storing the air compressed with the air compressor 13, and supplying this to combustor 14a for gas 
turbines. By this configuration, air can be compressed with a compressor 1 3 at night, it can store in the 
compressed-air tank 2, and gas turbine power generation which used storage air can be performed 
daytime. In addition, it is cooled to about 50 degrees C or less with an air cooler 18, and the air 
compressed with the air compressor 13 is supplied and stored in the compressed-air tank 2 through a 
selector valve 19. 

[0013] The stationary-energy-storage mold gas-turbine-power-generation facility 10 of this invention is 
further equipped with steamy Rhine 24a and 24b which supplies a high pressure steam to a steam 
turbine 20 and combustor 14a for gas turbines from a steam turbine 20, a steam generator 22, and a 
steam generator 22. A steam turbine 20 drives an air compressor 13 auxiliary through step-up gear 17a. 
Moreover, preferably, a steam generator 22 is a garbage disposal equipment which uses dust as a fuel, 
and generates a high pressure steam continuously. 

[0014] Moreover, since branching Rhine which supplies a high pressure steam to a steam turbine 20 and 
combustor 14a for gas turbines is equipped with the Mikata flow control valve 25 and gas turbine power 
generation is not carried out to steamy Rhine 24a and 24b during compressor operation of Nighttime, the 
gas turbine side of the Mikata flow control valve 25 is made into a close by-pass bulb completely, a 
steam turbine side is made as full open, since a compressor is not fundamentally operated during the gas 
turbine power generation of day ranges, the gas turbine side of the Mikata flow control valve 25 is made 
as full open, and it makes a steam turbine side a close by-pass bulb completely. Thereby, a steam is 
supplied to a steam turbine 20 at the time of the compressor drive of Nighttime, the power driven of an 
air compressor 13 is reduced, and a steam is supplied to a gas turbine 14 or combustor 14a for gas 
turbines, an output is increased at the time of the gas turbine power generation of day ranges, it supplies 
an excessive high pressure steam to a steam turbine 20 further, and reduces the power driven of an air 
compressor. 

[001 5] The water which passed the condenser 21 supplies the part to an air cooler 1 8, and supplies the 
remainder to a steam generator 22. That is, after passing the part cliff condenser 21 of the steamy flow 
rate supplied to the steam turbine 20 from steamy generation equipment 22, it is returned to steamy 
generation equipment 22. The output of a steam turbine has the small amount of steams few only with a 
steam generable [ with an air cooler 18 ]. So, in this invention, the amount of steams is increased with 
the steam from steamy generation equipment 22, and the steam turbine output is increased. 
[0016] Moreover, when water supply becomes a surplus by supplying the surplus high pressure steam 
from a steam generator 22 to a steam turbine 20, hot-water supply can be carried out as a utility from the 
downstream of an air cooler 18. Furthermore, in drawing 1 , 26 carries out the preheating of the air 
which a feed water heater, and 28a and 28b are stacks (chimney stack), and supplies an air preheater and 
27 to combustor 14a for gas turbines with the elevated-temperature exhaust gas of a gas turbine 14, 
raises combustion efficiency, and carries out the preheating of the water supply, and raises the 
effectiveness of a steam generator 22 (boiler). 

[0017] According to the configuration of this invention mentioned above, a high pressure steam can be 
continuously generated with a steam generator 22 (for example, garbage disposal equipment), the part 
can be supplied to combustor 14a for gas turbines according to power requirements, and a generation-of- 
electrical-energy output can be increased. That is, by supplying a high pressure steam to a combustor, to 
the peak period of the power requirements of daytime, the flow rate of the mixed gas of air and a steam 
can be raised, and a generation-of-electrical-energy output can be freely increased at it according to 
need. This increment in an output is possible to about 30% increase extent of the rated output of a 
turbine, and can reduce that part and the required storage air content per unit generated energy. 
[0018] in addition, this invention of many things being boiled and it being able to change in the range 
which is not limited to the operation gestalt mentioned above and does not deviate from the summary of 
this invention, is natural. 
[0019] 

[Effect of the Invention] A stationary-energy-storage mold gas-turbine-power-generation facility of this 
invention mentioned above has the following descriptions. 



1. The steamy assistance at the time of compressed-air storage of Nighttime can be performed. That is, 
the output of the steam turbine for a compressor drive increases, and the power for a compressor drive 
can be reduced. Thereby, system efficiency (generation-of-electrical-energy energy/(injection fuel 
energy + compressor drive power)) improves. 

2. The steamy assistance to the gas turbine at the time of the gas turbine power generation of day ranges 
can be performed. That is, since the air content for a gas turbine drive is reducible, the volume of the 
high air tank of ** installed cost can be reduced, ** compressor operation time and power consumption 
can be reduced, and system efficiency improves. Moreover, steamy assistance is possible with slight 
height in gas-turbine-power-generation effectiveness by installing a gas turbine exhaust-heat-recovery 
air preheater with high effectiveness. 

[0020] As mentioned above, a stationary-energy-storage mold gas-turbine-power-generation facility of 
this invention has the effectiveness which can miniaturize a compressed-air tank and can be generated 
by the maximum output at the power-requirements peak period of daytime and which was excellent in 
** 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the whole stationary-energy-storage mold gas-turbine-power-generation facility block 
diagram by this invention. 

[Drawing 2] It is the conventional CAES-G/T generation-of-electrical-energy structure-of-a-system Fig. 
[Drawing 3] It is another conventional CAES-G/T generation-of-electrical-energy structure-of-a-system 
Fig. 

[Description of Notations] 
la, lb Clutch 

2 Compressed-Air Tank 

3 Low Voltage Gas-Turbine-Power-Generation Facility 

4 High-Pressure Gas-Turbine-Power-Generation Facility 

5 Bypass Air Rhine 

10 Stationary-Energy- Storage Mold Gas-Turbine-Power-Generation Facility 

1 1 Compressed-Air Manufacturing Facility 

12 Gas-Turbine-Power-Generation Facility 

13 Air Compressor 

14 Gas Turbine 
14a Combustor 
16a Motor 
16b Generator 
17a Step-up gear 

1 7b Reduction gear 
18 Air Cooler (Boiler) 

20 Steam Turbine 

21 Condenser 

22 Steam Generator (Boiler) 
24a, 24b Steamy Rhine 

25 Mikata Flow Control Valve 

26 Air Preheater 

27 Feed Water Heater (Calorifier) 
28a, 28b Stack (chimney stack) 



[Translation done.] 



